The awareness about the energy security and acceptability of renewable energy ha s increased in Japan since the Great East Japan Earthquake of March 11, 2011 and the subsequent accident at Fukushima Daiichi nuclear power station. Against this background, the Japanese government launched a feed-in-tariff (FIT) in 2012. These situations give business opportunities not only to large enterprises but also to SMEs and start-ups related to the renewable energy. However, if a renewable energy enterprise wants to establish a solid business foundation, it has to know its internal and external business environment. In this paper, the author focused on the spread of residential photovoltaic (PV) systems and analyzed its social demand as the external business environment. The author used internet questionnaires to discover what households think of the conventional and renewable energy and what they do for energy saving. It was found that that more than half of the Japanese people, especially the people accepting the PV systems have raised their awareness of electricity and energy conservation and became more interested in the renewable energy after the 2011 disaster. The level of RET demand is thought to be increasing in Japan. However, at the same time, the survey shows signs of a decline in the RET demand in the future.
Introduction

The Electricity Sector in Japan
The renewable energy is the energy that comes from renewable resources such as sunlight, wind, water, biomass, and geothermal heat. Photovoltaic cells, wind turbines, small hydro dams, charcoal/firewood stoves are popular technologies to generate the renewable energy. Many of the renewable energy facilities are small-scale and decentralized while the conventional power stations and energy plants are large-scale and centralized.
The electricity sector in Japan has been dominated by ten large electric companies such as Tokyo Electric Power Company (TEPCO), Kansai Electric Power Company (KEPCO), etc. They are called the general electric power enterprises, which integrate generation, transmission, and distribution of electricity. They have been protected by the Electric Utility Industry Law instead of supplying electricity stably and achieving economies of scale. They act as regional monopolies and account for 80% of the total power generation in Japan (see Fig. 1 ). The rest of the electricity is generated mainly by the large scale companies such as the Electric Power Development Co., Ltd. (J-Power), steel companies, etc.
Although the electricity policy in Japan has been reformed in the context of market principles since the beginning of this century, there's little space in the electricity sector for the small and medium enterprises (SMEs) pursuing to enter this market. Fig. 1. Electric Power Generated in Japan (F.Y.1951 -2009 (Statistic Bureau, 2012) 
Renewable Energy Commercialization Environment
Walsh (2012) presented a conceptual framework for evaluating the market environment for the renewable energy technology (RET). He identified four RET commercialization environments by using two market dimensions: the eco-sophistication of the market and the RET demand. The eco-sophistication is the level of ecological technology and awareness in a broad sense. It consists of environmental governance, eco-efficiency, private sector environmental responsiveness, and science and technology. Walsh (2012) used the Environmental Sustainability Index (ESI) as the eco-sophistication metric. The RET demand is the level of demand for renewable energy. Walsh (2012) measured it in the relative consumption of renewable energy as compared with the overall energy consumption.
The four RET commercialization environments are named Innovation Wasteland, Innovation Push, Innovation Pull, and Innovation Nirvana as shown in Table 1 . Walsh (2012) Table 1 . He also showed the related commercialization strategies for each RET commercialization environment as listed in Table 2 .
Based on his analysis, Japan was classified in the Innovation Push environment, where the level of ecosophistication is high while the level of RET demand is low. In this environment, the strategies for the SMEs and start-ups are the formation of joint ventures or strategic alliances with the large incumbent energy enterprises. If the SMEs and start-ups own superior RETs, they will enjoy a stronger bargaining position. Their innovation will encourage the development of lower-cost and higher-performance RETs. In accordance with this, the RET demands will increase and the commercialization environment will shift from the Innovation Push to the Innovation Nirvana. These are the description of the Japanese RET commercialization environment derived by the result of Walsh's analysis.
However, his analysis was conducted by using the dataset before 2008. There is a possibility of increasing the level of RET demand in Japan related the 2011 disaster. If so, the Japanese RET commercialization environment is shifting from the Innovation Push to the Innovation Nirvana. In this paper, the author is going to investigate the RET demand in the recent years by using the internet questionnaires. 
Changes in the Socioeconomic Situation
The Disaster and The Aftermath
On March 11, 2011 at 14:46 JST (5:46 UTC), the 9.0 magnitude earthquake occurred in the north-western Pacific Ocean. Its epicenter was located at 60 km offshore from the east coast of Tohoku district (the northeastern portion of Japan's main island) and a major tsunami triggered by the earthquake rushed toward mainly the Pacific coastline of Tohoku district. The tsunami devastated coastal cities and swept tens of thousands of people. The tsunami also hit the Fukushima Daiichi nuclear power station and caused a series of reactor meltdown accidents. The disaster resulted in the evacuation of 300,000 people lived around the power station and a nationwide electricity shortage.
The disaster changed the energy consciousness of Japanese people and government. A few months later, opinion polls conducted by Japanese news agencies showed that 75 to 80 percent of Japanese people said that "they are antinuclear" (Gavin Blair, 2011). The energy whitepaper 2011 said that "the public confidence in safety of nuclear power was greatly damaged" and "it is essential to thoroughly promote energy saving awareness and the development and popularization of renewable energy" (Ministry of Economy, Trade, and Industry, 2011).
Against this background, the Japanese government passed a bill to subsidize electricity from renewable resources in August 2011 and launched a feed-in-tariff (FIT) on July 1, 2012. The change in the energy policy leads to the change in the business environment in the energy sector. The governmental support to the renewable energy may give an opportunity not only to large enterprises, but to the small and medium enterprises (SMEs). 
Investment in the renewable energy
Under the FIT regime, the investment in the renewable energy has increased in Japan. Table 3 shows the installed capacity of the renewable energy (Agency for Natural Resource and Energy, 2013) . This table shows the rapid increase in the non-residential and residential PV power. Figure 2 shows photos of a non-residential and residential PV system. The non-residential PV power plants are installed in vacant sites by large enterprises, which are not the general electric power enterprises, and SMEs. One of the ambitious and large enterprises, which install the non-residential PV power plants, is the SB Energy Corp., which is a subsidiary of the mobile-phone carrier, SoftBank Corp. Large oil companies, large construction companies, major trading firms, and local SMEs also enter this sector. The nonresidential PV power plants are called the "mega-solar power plants" because their capacity usually exceeds 1MW (1000kW).
The residential PV systems are installed on the roofs of houses by households. The median capacity and installation cost of the residential PV systems are 3 to 4kW and 2 to 2.5 million JPY, respectively (Fukuyo, 2013) .
One of the causes of the rapid progress in diffusion of the non-residential and residential PV systems is ease of installation. Purchase prices of the renewable energy are also an incentive for the residential and non -residential PV system owners. For example, the FY2013 purchase prices of electricity generated by the non-residential and residential PV systems are 36 JPY/kWh and 38 JPY/kWh, respectively. These prices are higher than the electricity prices of the general electric power enterprises (the average electricity price for households is about 24JPY/kWh).
However, the installation costs of the PV systems are not cheap for ordinary households. In addition to the purchase prices of the renewable energy, the awareness and demand for the renewable energy are thought to be the key factors influencing the spread of the residential PV systems. 
Surveys on the Energy Consciousness
Data Collection
In order to discover what households think of the conventional and renewable energy and what they do for energy saving, the author carried out surveys in 2012 and 2013.
Information and data were collected through the website with the respondents (panels) organized by the internet research firm, Macromill Inc. (internet / online surveys). The respondents were selected from the people, who are married females and live in independent (detached) houses. The respondents were divided into two groups: PV owners (the members of households, which own residential PV system) and non -owners (the member of households, which don't own residential PV system). The surveys were conducted in October 2012 and 2013. Table  4 shows the period, number of the valid responses, etc. Table 5 shows the information and data collected through the web questionnaire. 
Energy consciousness
As to the energy consciousness before and after the 2011 disaster, the PV owners and non-owners were asked whether they agree or disagree with the following eight statements: (1) I have conserved energy before the disaster. (2) My electricity conservation awareness was raised after the disaster. Note that the statement (7): "The nuclear plants should be abolished in the 2030s" is an energy policy decided by the Democratic Party of Japan (DPJ) administration in 2012. As the result of the general election held on December 16, 2012, the Liberal Democratic Party (LDP) ousted the administration. Now the LDP administration rethinks to make a change to the energy policy.
The responses were measured by the 5 point Likert scale. Table 6 shows the results. More than half of the PV owners and non-owners showed positive responses ("strongly agree" + "agree") against the statement (1), (2), and (3) both in the 2012 and 2013 surveys. This means that more than half of both the PV owners and non-owners have conserved energy before the disaster and raised their awareness of electricity and energy conservation after the disaster.
The chi square test shows that there is no significant difference between the PV owners' responses to the statement (2), (3), (4), (6), (7), and (8) and the non-owners' responses both in the 2012 and 2013 surveys. However, the chi square test shows temporal changes in the responses. The percentage of the PV owners' and non-owners' positive responses to the statement (3) significantly (p < 0.05) declined from 2012 to 2013. The percentages of the non-owners' positive responses to the statement (4) and (5) The chi square test shows that the responses to the statement (1) and (5) from the PV owners are significantly (p < 0.001) different from the responses from the non-owners. As to the statement (1): "I have conserved energy before the disaster" and the statement (5): "I became more interested in the renewable energy", the percentage of positive responses from the PV owners is significantly larger than that from the non -owners both in the 2012 and 2013 surveys. Table 7 shows the percentage of positive responses ("strongly agree" + "agree") to the statement (5) in each district (See Fig. 1 to know the location of each district). The chi square test shows that there is no significant regional and temporal difference both in the PV owners' and non-owners' responses to the statement (5), (6), and (8). However, as to the statement (7): "The nuclear plants should be abolished in the 2030s", the chi square test shows a significant decline in the percentage of positive responses from the non-owners in Chugoku & Shikoku districts. Concurrently, in Chugoku & Shikoku districts, the non-owners' positive response to the statement (5) also slightly declined from 2012 to 2013. This indicates a possible decline in the future RET demand in some districts. Table 8 shows the percentage of the people who implement each of energy saving actions. The results of the survey conducted by the author in December 2010 (before the disaster) are also listed.
Energy Saving Actions
There are significant differences in the following actions between PV owners and non-owners for all surveys: Replace incandescent / fluorescent lamps with LED bulbs Use solar-powered water heater Ceiling / wall insulation and/or double pane windows Introduction of LED bulbs, solar-powered water heater, insulation, and double pane windows is costly alternative. According to the result of each survey, the median income of the PV owners was higher than that of the non-owners. In order to take these energy saving investment, a cost reduction of LED bulb, etc. or an increase in the non-owners' income is required. Table 8 also shows the change in energy saving actions before and after the disaster. The percentage of the PV owners and the non-owners, who adjust the temperature of air-conditioner and introduce LED bulbs, increased after the disaster. Additionally, the percentage of the non-owners, who switch off appliances frequently, increased after the disaster. These changes are consistent with the raised awareness of electricity and energy conservation after the disaster (see Fig. 3 and 4) . 
Discussion
The purpose of this paper is to see the RET demand in Japan in the recent years. The survey results show that more than half of the Japanese people have raised their awareness of electricity and energy conservation and became more interested in the renewable energy after the 2011 disaster. This tendency is particularly true of the PV owners. The author thinks that there is a possibility of increasing the level of RET demand and the Japanese RET commercialization environment is moving from the Innovation Push to the Innovation Nirvana.
However, there is also a possibility that this move may just be a temporary trend. The comparison between the results of the 2012 and 2013 surveys indicates it. For example, as mentioned above, the percentage of the PV owners' and non-owners' positive responses to the statement (3): "My energy conservation awareness was raised after the disaster" significantly declined from 2012 to 2013. Percentage of the PV owners and non -owners who do particular energy saving activities also declined from 2012 to 2013.
In order to watch the trend of RET demand in Japan, the author will continue to conduct the survey on the energy consciousness periodically for several years in the future.
Conclusion
The 2011 disaster changed the energy consciousness of Japanese people. The surveys conducted by the author in 2012 and 2013 shows that more than half of the Japanese people, especially the PV owners, have raised their awareness of electricity and energy conservation and became more interested in the renewable energy after the 2011 disaster. The author considers that the level of RET demand is increasing in Japan. However, at the same time, the 2013 survey shows signs of a decline in the RET demand in the future.
